A Gram-stain-negative, rod-shaped bacterium with a singular polar flagellum, designated as strain XMDDZSB0408 T , was isolated from the intestine of adult abalone, Haliotis diversicolor. Activity of oxidase was positive and catalase activity was negative. It could grow at salinities from 3 to 6 % NaCl (w/v), and pH 7-9. It had the highest sequence similarity of <96.0 % with all previously established species for the complete 16S rRNA gene (1531 bp). The results of phylogenetic analysis indicated that the strain was affiliated to the genus Shewanella and closely related to Shewanella gaetbuli TF-27 T and
The genus Shewanella, generally associated with aquatic or marine environments, was first established by MacDonell and Colwell [1] . At the time of writing, there are already 67 species with validly published names, which are mostly distributed in various marine environments, such as marine algae, marine animals, seawater and sediments (Table S1 , available in the online Supplementary Material).
During an investigation of the intestinal bacteria of adult abalone, of the genus Haliotis. cultured along the coast of Fujian province, PR China, an isolate named XMDDZSB0408
T was obtained using the traditional culture-dependent method. The 16S rRNA gene of this strain showed <96.0 % sequence similarity with all previously described species of this genus, indicating that this strain may represent a novel taxon. In this study, we aimed to determine the taxonomic position of XMDDZSB0408 T using a polyphasic taxonomic analysis.
The adult abalone, H. divesicolor (approximately 4 cm in shell length) was collected from an abalone breeding and production farm located at Dadeng Island, Xiamen, Fujian province in November 2015. The intestine was dissected using sterile scissors and tweezers after removal of the shell using a scalpel. The intestine was ground and diluted using sterile seawater. The serial dilution was spread onto MS agar plates made of Marine Broth 2216 (BD) and Agar (BD), which were sterilized separately and mixed when they had cooled to below 50 C [2] , and incubated at 25 C for 5 days. All the isolates, including one isolate named XMDDZSB0408 T , were subjected to sequence identification and stored at À80 C with 20 % glycerol (v/v) for further study.
The total DNA of XMDDZSB0408
T was extracted using a Bacterial Genomic Extraction Kit (SBS) following the manufacturer's instructions. The 16S rRNA gene was amplified using the bacterial universal primers, Eubac27F and 1492R [3] using Ex Taq in a 50 µl amplification system (TaKaRa). The nearly full-length 16S rRNA gene sequence (1411 bp) was determined with the primer sequence using the ABI 3730 sequencer (ThermoFisher Scientific) after removing the flanking ambiguous bases according to the chromatography of base calling. 
Shewanella canadensis HAW-EB2 T (AY579749)
Shewanella sediminis HAW-EB3 T (CP000821)
Shewanella aquimarina SW-120 T (AY485225)
Shewanella loihica PV-4 T (CP000606)
Shewanella marisflavi SW-117 T (AY485224)
Shewanella colwelliana ATCC 39565 T (AY653177)
Shewanella algidipiscicola S13 T (AB205570)
Shewanella litorisediminis SMK1-12 T (JQ824139)

Shewanella amazonensis SB2B T (CP000507)
Shewanella corallii fav-2-10-05
Shewanella dokdonensis UDC329 T (GQ245918)
Shewanella fodinae JC15 T (FM203122)
Shewanella chilikensis JC5 T (FM210033)
Shewanella indica KJW27 T (HM016084)
Shewanella haliotis JCM 14758 T (BALL01000107)
Shewanella algae JCM 21037 T (BALO01000089)
Shewanella upenei 20-23R T (GQ260190)
Shewanella japonica KMM 3299 T (AF145921)
Shewanella pacifica KMM 3597 T (AF500075)
Shewanella electrodiphila MAR441 T (FR744784)
Shewanella olleyana ACEM 9 T (AF295592)
Shewanella donghaensis LT17 T (AY326275)
Shewanella intestini XMDDZSB0408 T (KU663649)
Shewanella decolorationis S12 T (AXZL01000039)
Shewanella morhuae U1417 T (AB205576)
Shewanella hafniensis P010 T (AB205566)
Shewanella profunda DSM 15900 T (FR733713)
Shewanella putrefaciens LMG 2268 T (X81623)
Shewanella xiamenensis S4 T (FJ589031)
Shewanella oneidensis MR-1 T (AE014299)
Shewanella marina C4 T (EU290154)
Shewanella irciniae UST040317-058 T (DQ180743)
Shewanella spongiae HJ039 T (DQ167234)
Pseudomonas chlororaphis DSM 50083 T (Z76673) The draft genome of XMDDZSB0408
T was obtained using a Hiseq 2000 platform (Illumina) by Shanghai Majorbio BioPharm Technology (Shanghai, PR China) according to the manufacturer's instructions. About 1 gigabase of paired-end reads (2Â150 bp) were retrieved. The raw reads were assembled using SPAdes version 3.6.0 with parameter k to 21, 33, 55, 77 [4] . The genome size of XMDDZSB0408
T was about 4.0 Mb, slightly smaller than those of the species within the genus Shewanella for which genomes had been sequenced (www.ncbi.nlm.nih.gov/genome/browse/). The genomic DNA G+C content of the contigs was determined to be 41.4 mol%, calculated using QUAST [5] . The complete 16S rRNA gene sequence was annotated from the assembled genome via RNAmmer 1.2 Server (www.cbs.dtu.dk/services/RNAmmer/). The complete sequence (1531 bp), which fully covered that obtained via PCR clone sequencing (1411 bp), was used in the following close relative search and phylogenetic analysis.
The closely related species were searched through the EzTaxon database [6] . Our strain showed the greatest sequence similarity of 95.8 % with both Shewanella gaetbuli TF-27 T and Shewanella japonica KMM 3299 T , followed by Shewanella electrodiphila MAR441 T , Shewanella aestuarii SC18 T and Shewanella decolorationis S12 T , all of which showed the same similarity of 95.6 % with the novel strain. The closest sequence was meanwhile searched against nucleotide collection (nr/nt) databases using online Blast (http:// blast.ncbi.nlm.nih.gov/Blast.cgi) to check other type strains not deposited in the EzTaxon database. Three different phylogenetic trees were reconstructed using MEGA 6.0 [7] , neighbour joining (NJ), maximum likelihood (ML) and minimum evolution (ME). The node support of each tree topology was evaluated using bootstrapping estimation of 1000 replicates. The best substitution model T92+G+I for the ML tree was determined under the lowest Bayesian information criterion (BIC) selection scores using the 24 different nucleotide substitution models. The results of phylogenetic analysis indicated that XMDDZSB0408
T was affiliated to the genus Shewanella, but formed a unique clade separated from other species, indicating that this strain represents a novel species (Figs 1, S1 and S2). The topology of the ML tree disagreed with that of the NJ tree but with low bootstrapping support (Fig. S2 ).
XMDDZSB0408
T was cultured on MS agar plates at 25 C for 2 days. The cell morphology was observed using transmission electron microscopy (TEM-1230, JEOL) after negative staining. The cells were rod-shaped, 1.7-4 µm long and 0.5-0.7 µm wide with a singular polar flagellum (Fig. S3) . The salinity for growth was determined using the basic medium Luria-Bertani broth supplemented with NaCl [0, 0.5, 1, 2 and 3 % (w/v)]; and using MB supplemented with NaCl [4, 5, 6, 7, 8, 9, 10, 12, 15 , 18 and 20 % (w/v)]. The pH for growth was tested in MB medium ranging at pH 3 to 11 at intervals of 1 pH unit, adjusted with citrate/phosphate buffer (pH 3-7), Tris/HCl buffer (pH 8-9) and sodium carbonate/sodium bicarbonate buffer (pH 10-11). Growth was observed at salinities from 3 to 6 % (NaCl, W/V) with an optimal salinity of 5 %, and pH 7-9 with an optimum of pH 7-8. . The properties tested for these strains were compared under the same conditions. Data for reference strains obtained during this study unless otherwise indicated. All strains were positive for nitrate reduction to nitrite. All strains were weakly positive for activity of valine arylamidase. All strains were negative for activities of lipase (C14), cysteine arylamidase, a-galactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, a-mannosidase, b-fucosidase, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, urease and tryptophan deaminase and production of 4-nitrophenyl-b-D-galactopyranoside. All strains were negative for citrate utilization, VogesProskauer reaction and indole production. All strains cannot produce indole. All strains were negative for acid production from mannitol, inositol, sorbitol, rhamnose, sucrose, melibiose and arabinose. All stains showed no growth on the following substrates as sole carbon sources: L-arabinose, D-mannose, D-mannitol, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid. ++, Strongly positive; +, positive; w, weakly positive; À, negative. T from [9] ; for S. olleyana ACEM 9 T from [11] .
(=KCTC 22435 T ), S. pacifica KMM 3597 T (=KCTC 12235 T ) and S. olleyana ACEM 9
T (=KCTC 23956 T ) were selected as reference strains, which were cultured under the same conditions as XMDDZSB0408
T to compare the physiological and biochemical characteristics and fatty acid compositions. Physiological activities and biochemical features were tested using API 20NE, API 20E and API ZYM kits according to the manufacturer's instructions. These strains were cultured on MS agar plates, and bacterial suspensions prepared by using sterile seawater was used to inoculate API 20NE, API 20E and API ZYM test strips. Test strips were maintained at 25 C, and the results were determined according to the manufacturer's instructions (Table 1) . Oxidase was tested using oxidase reagent to observe the simultaneous colour change of the colony stabilized on filter membranes. Catalase activity was detected by using 10 % H 2 O 2 solution to observe bubble formation. Activity of oxidase was positive and catalase activity was negative.
Isoprenoid quinones were measured using reversed-phase HPLC as previously described [8] . The respiratory quinones were MK-7 (52.3 %), Q-8 (23.2 %), Q-7 (8.9 %), MK-8 (6.4 %), Q-7 (H4) (6.3 %) and Q-6 (2.1 %), which were different from those of the closely related S. pacifica [9] . To examine the fatty acid profiles of cells, XMDDZSB0408
T and the three reference strains were cultured on MS agar plates at 28 C for 48 h, the cellular fatty acids were extracted from the cells and identified following the protocol of the standard MIDI (Sherlock Microbial Identification System, version 6B). The predominant fatty acids were C 16 : 0 (18.8 %), summed feature 3 (comprised of C 16 : 1 !7c/C 16 : 1 !6c) (16.3 %), C 18 : 0 (10.7 %), summed feature 8 (comprised of C 18 : 1 !7c/C 18 : 1 !6c) (10.3 %), C 12 : 0 (7.2 %) and C 14 : 0 (6.0 %). The detailed fatty acids composition is listed in Table S2 . Polar lipids were extracted using a chloroform/methanol system and analyzed using one-and two-dimensional TLC using Merck silica gel 60 F254 aluminium-backed thin-layer plates. Total lipids were detected by spraying the plates with 10 % ethanolic molybdophosphoric acid. The polar lipids were identified as phosphatidylethanolamine (PE), a glycolipid (GL), a phospholipid (PL) and one unidentified lipid (L) (Fig. S4 ).
Combining the above results, XMDDZSB0408
T represents a novel species within genus the Shewanella affiliated with the family Shewanellaceae belonging to the order Alteromonadales in the class Gammaproteobacteria. Thus, Shewanella instestini sp. nov. is proposed, with the type strain 
